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INTERNATIONAL AS FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

This guide includes some examples of student responses to a selection of
guestions from the summer 2018 FMO1 unit.

The question parts are reproduced, along with the final mark scheme,
student responses and a commentary fromthe Lead Examiner on each of
the students’ answers.

Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved. 2



INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

QUESTION
02
2 It is given that z=x+ iy, where x and y are real,
3-2i .
Also, l=a+n!:-, where a and b are real.

Find @ and b in terms of x and y.
[3 marks]

Answer
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INTERNATIONAL A-LEVEL FURTHER MATHS (FMO01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
] Answer Mark Total Comments
3I-2i x-1v M1 3 or ax + by =3
®
x+ iy x-1i and ay + bx = -2
5 " s Al
T oxZ 432
b —2xr— 3y Al
— xE 42
Total 3
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

2 Itis given that z=x + iy, where x and y are real,

3-2i 5
AIsu.T=a+lb.Mn1aaandbamml.

Find a and & in terms of x and y.

[2 marks]
3 -2 = avip ——
iy
B B i .
Xty Y
Bor) = —iy) < 23 - 3 = 2. "'.2:'_1"!:
(tiy)oe-iy) > yx viyx =1ty
: LT TN I (VI e 51 WV
m-__l- e ‘1"
A= 3x -3y b= =PBy+te)
xt +‘-|1 o AL —||-'\-|.-'h
Answer o .
EXAMINER COMMENTARY
This student uses a direct method — multiplying the numerator and
denominator by the complex conjugate of the denominator.
This quickly leads to the correct solution.
Mark 3/3
5
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

2 Itis given that z=x + iy, wherex and ) are real,
3-2i ;
Alsa, —— =a+ ik, where a and /b are real.

Find = and & in terms of x and ».

[3 marks]
E—ngnl‘ - Qail ﬁ&tﬂ H‘) la-ty
‘Li—t A -1y
d N R o e TR

=" ‘2..'11,‘;‘_ QL 4 |g3_-'|_-_ L{E""‘_!tﬁf -:('rr—l?k:-lﬂ. _"3‘

. e
coa-by=23a 0O e ]
Ay + bx=-2@ 2w - 1‘-"'*3;1 =0y

]

@O\i__,‘l:t‘"ﬂ H +1\d |
_L&&,: ax-1 =31«(1-x3-:,_f3+1g
_g E w')
@ ay + L A B
o q_j Answer g, = 1k ~2Y EXe
o R P Aty f-.-r =) -4 (1)

‘_-5{_:-_!,14.-1:.1:] !

EXAMINER COMMENTARY

This student performs a multiplication and then equates real and imaginary
parts.
This is a correct method, and the student successfully finds a in terms of X

andy.
However, when attempting to find b, they slip up and use b = ‘1;—3 instead of

b= axy—_3 as intended.
Mark 2/3

COMPARISON

It is recommended to use the method employed in script 1, because this
involves less working and there is therefore less opportunity to make a
mistake.
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

03

3 (a) Given that f(r) = 1 , show that
F+2

1

(~10+D = op673

[1 mark]

3 (b) Use the method of differences to:

3 (b) (i) find the exact value of

30

1
r; (r+2)(r+3)

[4 marks]
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INTERNATIONAL A-LEVEL FURTHER MATHS (FMO01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Q Answer Mark Total Comments
3(a) r+3)-0+2) _ 1 B1 1
r+2)(r+3)  T+ir+3
20 1 M1 4
2. FraeTy - -
+H112) - f(13)
o
+129) — f(30)
_ +(30) — f(31)
3(b)(i)
=11 =31 Al
or
3 1 1
T137 33
_ 20 Al
T 429
i 1 M1 4 Pl
_l 1 Al
: 1 1 E1 For correct explanation
:P—-Ig(ﬁ_ n+ 3)
1 B1
~20
Total 9
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

1

3 (a) Given that f(r) = , show that
r+2
I 1 L
R ) ()
[1 mark]
ks = T R
| g r i+t ret (S
deh .
Le+1)r+3) (re)ly +3)
3 (b}  Use the mathod of differences to:
3 (b} (1) find the exact value of
1, 2
Z; r+2)0r3)
i I [4 marks]
N~
Fo41

Answer

Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved. 9



INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

3 (b) (if) show that

i 1 1
L U+ 2)r+3) m

where m is an integer.
[4 marks]
LT
ey - |

L EEHE-D)e
R
1

e e EEERE -[_’.[n%u-.;..‘_.mj:mj* i_tu)_

— o Lral
j= n*¥3 pay 2 % e T
EE Ll

.
'"ﬂ- Lf-l.lj[f-'!. ";_H ;

EXAMINER COMMENTARY

Parts (a) and (b)(i) are done correctly.

In part (b)(ii) the limiting process as n tends to infinity is shown clearly.
Marks 1/1, 4/4, 4/4
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B
3 (a) Given that (¥ = ﬁ,ﬁhmv that

1
flry—fir+1) = P T

[1 mark]

P PR () N s 8

Y2 3 (re2) [ re3) (i) ()
spre)-r) - | T
T R e ) I

3 (b Liza tha method of differences to:

3 (b) (i) find the exact value of
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

3 (b) (i) show that

" 1 1
*;‘ r+2F+3 m

where m is an integer.
-F { l,) : -.Ej;-'l [4 marks]

He) ~lea)

10 EﬁL

gh s n—ee L ) 1 o

EXAMINER COMMENATRY
Parts (a) and (b)(i) are done correctly.
In part (b)(ii) the value of oo is substituted into the relevantexpression. The

limiting process is not referred to.
Marks 1/1, 4/4, 3/4

COMPARISON

In order to gain full marks, students need to showthe limiting process.
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

QUESTION
05
5 [The volume F of a cone is given by the formula 1= %nrzh . where r is the radius of the

circular base of the cone and / is the height of the cone.]

A water tank in the shape of an inverted cone has height 4 metres and maximum
diameter 6 metres, The cross-section of the tank is shown in the diagram,

‘. S .

N /]

hm

™
-+

The tank fills with water at a rate of 0.06 m*® per minute,
At time ¢ minutes after the tank starts to fill, the depth of water in the tank is # metres,
Find the rate at which k is increasing when h=2.5

Give your answer in terms of .
[8 marks]
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INTERNATIONAL A-LEVEL FURTHER MATHS (FMO01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Q Answer Mark Total Comments
3 B1 8
=-h
T3
1 3 42 M1
Or
3
A
16 ™
dv 5 M1 M1 for differentiating “their”
=T v
L Al A1 for correct derivative
a’l’f’_ dV dh B1
dr dn " dr
%Ii.—f = 0.06 seen B1 Seen anywhere
0.06 = im{E.E}z :-cﬁ M1 Correct use of 0.06 and 2.5
16 dt
ﬂ 32 0e Al Al @ _ 0.0170&
dr 1875w WNE T T
Total 3]
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

|5 [The volume Fof a cone is given by the formula #= %-anJ: . whera r is the radius of the
circular base of the cone and # is the height of the cona.

A water tank in the shape of an inverted cone has height 4 matras and maximum
diameter § metres. The cross-seclion of the tank is shown in the dizgram.

*\*\' .

The tank fill with water at a rate of 0.06 m® per minute,
Al time i minutes after the tank starts to fil, the depth of water in the tank is & metres,
Find the rate at which # is increasing when =25

Give your answer in terms of .
[8 marks]

=% are4n V:Jg‘rr(-"‘h)lh =18-1r3
m% %_Jb.rr -3n= = tomht

%%: g e 0.06= 2]
L %:nl'i h> _

men h=25

e — .
™ in
RooT(zay  Stoom | rer e

EXAMINER COMMENTARY

The student starts off by incorrectly stating that% = § when it should be% =3

After that, everything is done correctly; Vis found in terms of h only, the
chain rule is used correctly and 0.06 is identified as being equal to‘;—z .
Finally the required value of h is substituted to give an answer that would be
correct if their earlier equation [% = 3] was correct.

Mark 6/8

K
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

5 [The volume I of a cone is given by the formula "= ;nrﬂh . where r iz the radius of the
circular base of the cone and 4 Is the haight of the cone] ™

A water lank in the shape of an inverted cone has height 4 metres and maximum
diametar & metres. The cross-section of the tank is shown in the diagram.

r
B im I i

s RS

4dm h

The tank fills with water at a rate of 0.06 m® per minute.
At time ¢ minutes after the tank starts to fill, the depth of water in the tank is & metres.
Find the rate \n@ y@!_c@h is increasing when k= 2.5

Give your answer in terms of 1.

[8 marks]
_'lﬂ._mlﬂ_dml‘-_h_o&zt__ﬂit i
-3
_ f.0b= When =X V=T
Al
_-ﬂh;’—..uy_wf__mm,j;.r S
~1,
—tm‘*—'-mm# :% Jﬂ- w-m‘mhﬁi
.'EL"
H"Ili-

EXAMINER COMMENTARY

This students attempts to find g—z by treating r as a constant, rather than by
expressing r in terms of h and then expressing V in terms of h only.

Later on they substitute r = 3 into their expression forg—z

They could have gained a further mark if they had used % = %at some stage.
As it is, they only gain the marks for using the chain rule correctly and
equating i—: to 0.06.

Mark 2/8
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

COMPARISON

This question was found difficult by students, probably because many of
themdid not see that as h increases, r is proportional to h, and r can be
eliminated to give V in terms of h only.

The solution in script 7 follows this approach and is able to gain most of the
marks despite an early error.

The solution in script 6 does not recognise thatr is proportional to h, and
therefore does not gain many marks.
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

06

6 (a) Find the value of

>y

req

[2 marks]
Answer
6 (b) Hence find the sum of the squares of all the odd numbers from 1 to 9
[3 marks]
Answer
Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved. 18



INTERNATIONAL A-LEVEL FURTHER MATHS (FMO01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Q Answer Mark Total Comments
45 M1 2 Pl

4 Z 2

6{a) r=1
125580 Al

B1 3 Seen anywhere

o0
Z 2
r=1
or

6(b) | 247065
247065 — 126580 M1
121485 Al NMS 1/3

Total 5
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

6 (a) Find the value of

45
> (@

r=1{

: éfﬁ*L J{ @ sl HE(.L\Q) (qv_:) [2 marks]

o RN

answer__ | 2T RO

B (b) Hence |ndﬂ19$unufmasuuﬁ_£i§dallmauddnmﬁemﬁnm1hBEI
LS [3 marks]

(25~ '1_)2 J% AL —ha +_'I _._..____{;f\i%j

— |2agRo - A(6SKADY 4 4l
= pRYRRE (LIAEE

........

answer | 2\ HEC

EXAMINER COMMENTARY

Part (a) is answered correctly.

In part (b) this student uses a different method from the one given in the
mark scheme.

However, the method is correct and it uses the result of part (a), so it is
awarded full marks.

Marks 2/2, 3/3
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

6 (a) Find the value of

a5
Z (22

% [2 marks]
1
T‘='ﬁ?’r 2= 3, . e s
BRSNS S Sl -
e SR ¥ 1\« W e
Answer [}tﬂﬂ _______
6 (b) Hence find the sum of the squares of all the odd numbers from 1 to 88
[3 marks]

- é AP AT 4
Ngl”‘*” - X \ )
Y _13“_-54-'??4 i e e e ;

| =1

s @@wet-dddhain )
I 11

Anzwor cﬁ 1384

EXAMINER COMMENTARY

Part (a) is answered correctly.

In part (b) this student uses 89 as the upper limit of summation, which is an
incorrect method.

As they have not used the result of part (a), they gain no marks.

COMPARISON

Because part (b) uses the word “hence”, students can only gain marks if
they use their result from part (a). This appliesto any correct method, so the
solution in script 3 can gain full marks even though it does not followthe
mark scheme.
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

QUESTION
08
8 A hyperbola H 4 has equation

I
-

Bl
|
el o

where g and b are positive constants,
i, intersects the x—axis at the points (6, 0) and (-6, 0)
The asymplotes of H1 have equations

=—x d =
— an -
¥ ¥ X

8 (a) Find the values of @ and &,

[2 marks]
a=
b=
8 (b) : 4 .
The hyperbola H, is translated by the vector 0 to give the hyperbcla Hz
8 (b) (i) Write down the equation of H,
[1 mark]

Answer
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

8 (b) (iii} Find the equations of the tangents to H, which pass through the origin,
[5 marks]

Answer

8 (b) (i) Show that, if the line y = mx intersects H,‘). then the x—coordinates of the points of
intersection must satisfy the eguation

(4 —9m?) ¥ — 325 —80=0
[3 marks]
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INTERNATIONAL A-LEVEL FURTHER MATHS (FMO01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Q Answer Mark Total Comments
a=~8 B1 2 a=4+6 and b= +4 SC1
8(a)
=4 B1 a=3 and b=2 SCI
. (x—4)* B1F 1 oe
8(b)(i) 3% 16 1 FT their  and b from &(a)
(x—4)* mx 1 M1 3
36 16
4(x — 4)* — 9m?? = 144 M1

8(b)(ii)

4(x2 — 8x + 16) — 9mPx? = 144
4x% — 32x + 64 — Imx2 = 144

for last line and either of the

(4 —9m?)x? —32x—-80 =0 Al two preceding lines (oe)
For equal roots M1 5 oe
32° + 4(4 — 9m?)(80) = 0
1024 + 1280 — 2880m° =0 M1

8(b) (i) Ny "
m*=—

5
25 25 A1, Al
yESTRYEoY
Total 11
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

B (a) Find 1he values of @ and b.

[2 marks]
-0 = S B
a*  p* .
r T
. NS P—
R -b = -2
b 3
a* =% oo TR s
o == b =
a= &
e
8 (®)  The nyperbola H, is transiated by the vector m to give the hyperbola H,
8 (b) (i} Write down the equation of A,
[1 mark]

I ) My =4
a6 e

W= _:I"' )
Answer Fas “? =1

B (b) {ii) Show that, if the line ¥ = mr intersects HZ' then the x—coordinates of the points of
intersection must satisfy the equation

{4 =9m")x2 ~32c—B0=0
[3 marks]
(X -Brgis) =P =1 L
Itk 1%
e e S T T e | LN s T
36 I=

(Llx ™ =Fxlb) - ' =T ¢
lepe®™ = 123 0e 4154 ~3le’ kP 34
wFr - 32 - % - "?hj%:" -O
(#-am)x" - 3% —8& =0
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

8 (b} {lli} Find the equations of the langsnts to ff, which pass through the origin.

e [5 marks]
b""‘i‘_“h‘: =& L\!r'qll'ﬂ"l )r-t - Bl —Be=o
(=2 - w(4-gmr)(-83) =&
ey t 320 (4 —am*) =ao
e *\p8c - 28gewm - =& .
4304 2 2TR0O ;-
= gt
5
— *lv _ o+ 28%
B m= 2% -1 %
m= 4z Wiz — WS
-
gl S 1 G, ¥~ i
([ +S)izo L
x= -5 i te = : el
Y= (=28 x y=lwsyx
g s/

Answer g = (“RF)n ey -()x
EXAMINER COMMENTARY

This solution proceeds logically and uses all the information given. In
particular the fact that H; intersectsthe x-axis at (6,0) and (-6, 0) is used to

deducethata =6
Marks 2/2, 1/1, 3/3,5/5

Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved.

26



INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

8 (a) Find the values of @ and h.

[2 marks]
hy b 27 el
. e e
ae 3
- g2 B
& ®)  The hyperbola H, is translated by the vector [;] to give the hyperbola 7,
B (b) (i) Vrite down the equation of i,
I 7 [1 mark]
L
q 1
i 1 =
)
Answer L?{_;‘)_ Q"—f’r
&

8 (b} (li) Show that, if the line ¥=mx intersects H,, then the x—coordinates of the points of
- intersection must satisfy the eguation

(4 —9m°) 2" - 32r-80=0
?{.l SF'L “&6 = Wil}{L ::{_ - _
#‘1 B e —

L{x A {é"{ Chm;t, 'Eé o
(H-Anw)x Z0 5 £YBD ~80=0

[3 marks]
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

B (b) {iii} Find the equations of the tangents to i/, which pass through the origin.
[ marks]

L 4E-IIC-B0) =0

¢ |02k N +1280 -288020
Vol Q%<2 5 Owm
-H—GMQ-
9
_ms k245
5
-‘ZE—_ _ ée:?__._@?u
g 5 @ =

EXAMINER COMMENTARY

This student gains 1 mark in part (a) for the incorrectresulta =3 and b = 2
This error occurred because they did not use the fact that H; intersects the
x-axis at (6,0) and (-6, 0)

They are then awarded a follow-through mark in part (b)(i), and two method
marks in part (b)(ii). It is not possible for them to gain full marks for part
(b)(ii), as the result to be proved is not consistent with their equation for H,
They are able to proceed from the equation givenin part (b)(ii) to answer
part (b)(iii) correctly.

Marks 1/2, 1/1, 2/3, 5/5

COMPARISON

Despite an early error, the solutionin script 2 recoversto gain most of the
marks for this question. This error could have been avoided by ensuring that
all the given information was taken into account.
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

QUESTION
09
9 The locus L of points satisfies the equation |z|=|z—4—4i

The point P represents the complex number 4 + 4i

The circle C has centre P and touches L.

9 (a) Skelch L and O on the same Argand diagram in the space below,
[4 marks]

Im

L 4

Re
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

9 (b)  Given that z, lies an C, find the maximum possible value of |z4]
[3 marks]

Answer

9 {c) Given that z, lies on C, find the minimum possible value of arg(z,)
[3 marks]

Answer
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INTERNATIONAL A-LEVEL FURTHER MATHS (FMO01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Q Answer Mark Total Comments
Line in 1st quadrant with negative B1 4
gradient
Crosses axes at 4 and 47 Or clearl_yr Sth.S the
o | 51 fho ine connecting 0
extends into quadrants 2 and 4 and 4 + 4;
Circle centre 4 + 47 B1
Touches their L B1
r=2v2 or furthest point=6 + 6i B1 3
9b) |lzlye =0P+r or |6+6il M1 Pl
62 Al
Radius perpendicular to tangent M1 3
9{c) Angle TOP =30° or TI/6 Al
15 or T2 Al
Total 10
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

9 (a) Sketch . and " on the same Argand diagram in the space balow,
[4 marks]

Im L
L \ £ C
4 -
e,
a2 = Y

9 (b)  Given that z, lies on C, find the maximum possible value of =
[3 marks]

(20} hx = 4aFE 4 202 € DA 0T DX lergth)
________ = 443

[ape imm afx ) et o
Yodws= 32

Answer ‘Q'FE‘ b,ﬁ,
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

9 (g) Given that z_ lies on C, find the minimum possible value of argiz,)
[3 marks]

_..._@l‘_&,}ﬁ - T S s e
_ Sind=" =2 o

P .

EXAMINER COMMENTARY

In part (a) the diagram clearly shows the centre of the circle and the axis
intercepts.

The solutions to parts (b) and (c) are also shown on the diagram. This is not
required in order to gain the marks for parts (b) and (c), butitis
recommended as it can help the student to see the overall picture.

In part (c) the student refers to an angle «; the diagram makes it clear which
angle thisis. The solution of each part s clear, logical and easy to follow.
Marks 4/4, 3/3, 3/3
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B
9 {a) Sketch L and C on the same Argand diagram in the space below.
[4 marks]
Im* L ) <
/
#
/
f
h b
iy Re
L
g k) Given that z, lies on C, find the maximum possible value of lz41
[3 marks)

-------------- ,;‘Eq,u. Y=

d T ; H -k +—£| > _-y_‘-_-—"klr-'f; --:)2.1“’.1-.'.-.-...3"..“.1-

B we=2,92 2 - Tidmgeat aX 3497
[2+25 _-;,5 = Ve tate Qe

l"ﬁf”“*zgd—*ﬂct,l rareryt J?—ronaﬁ_
Answer Jl—rz—r—Qi—*FC} ,,E,‘*{o_i-l&&
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

9 () Given that =, lies on C, find the minimum possible value of arg(z,)
[2 marks]

Z, pat beBom of € = A+AT-203 o
. i —\f A=2d ) o ,

EXAMINER COMMENTARY

In part (a) the centre of the circle is marked with a cross but itis not labelled
with the letter P, the complex number 4 = 4i or the Cartesian coordinates (4,
4). Any one of these would be sufficient to gain the fourth mark.

In part (b) the student takes an algebraic approach, which enables them to
find the point where the line meets the circle, and the distance of this point
fromthe origin. However, after this they take a wrong turn, and their solution
does not gain any marks after the first one.

In part (c) they incorrectly assume that the pointrepresented by z, is directly
below P. If they had drawn a tangent from the origin to the circle they might
have seen that z, is the point where the tangent meets the circle.

Marks 3/4, 1/3,0/3

COMPARISON

In this type of question it helps to be flexible in switching between algebraic
and geometric approaches. Students who tackle a question algebraically are
advised to use the geometric properties of the diagram as a check that their
solution is correct. This could help themto avoid the type of error seen in
script 3.
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

QUESTION
10
10 A curve C has the equation

x+5) (x+1)
o x(x—4)

10 (a) State the eguations of the asymptotes of C.

[3 marks]
Answer
10 (b) The line y =k intersects the curve C,
10 (b) (i) Show that
4K 17k +4=0

[4 marks]

10 (b) (ii} Hence find the coordinates of the stationary points of the curve C,
No credit will be given for solutions using differentiation.,
[5 marks]
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INTERNATIONAL A-LEVEL FURTHER MATHS (FMO01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Q Answer Mark Total Comments
y=1 B1 3
10{(a) |x=0 B1
r=4 B1
kG —dx)=x"+6x+5 M1 4
(k—1)x* — (4k+6)x—5=0 Al
100)) | (x4 62 + 20— 1) =0 M1
16k + 68k+16 =0 Al
4iF +1Tk+4 =0 for both lines
Equal roots: 5
A +1Tk+4=0 M1
k=4
'[Ilr1 Al
4
10(b)(ii) Substituting at least one value of k&
into M1
(k—1x? - (4k+6)x—-5=0
(1. -4y or (-2.—3 Al
(1,-4) and (—2, —i) and no extras Al
Total 12
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

10 (a) State the equations of the asymptotes of O

[3 marks]
=0 - 7;1-({-. Y= s
[
X200
[ro B Y 2
RH';= P = |
ANSWEr a0 , % ¥ , Y=l
10 (b) The line y =k intersects the curve C.
10 (b} (1) Show that
4 1TE 1 420
[4 marks]

x(x4) k= Xabxts.
kg -4k X = % ebxas.
.[I".-“l] IL; (akeh) x -5 zo .

ki i _'A._.I'_d_a,n-_ ....... —

(4k+ ]}+ axF Ak Ee
bl s kesb + 2k -30 20 -
i'“ﬂl'+ LP]{ eih Fa -

i) LA
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

10 (b) (i) Hence find the coordinates of the stationary points of the curve .
Mo credit will be given for solutions using differentiation.

#’+I?I‘ +4 =0 -
(4k4]) (k4)=0 -

K:-% or le-b

[5 marks]

-4 b = . .
(T¥ Ny - {4-Iql‘+l:];x=r=-u (U - et th) x e

5 . -
oty o Mot . Lo . 5 TR OO ey LY O R -
S-preze. K apdiwe
B Cl R x-1) =o
“_'..l =1L T"b T

EXAMINER COMMENTARY

In part (a) some of the working shown, where infinity is used within a
fraction, is not strictly correct. However, as the answer is correct, the student
is not penalised.

Part (b)(i) and part (b) (ii) are both answered clearly and correctly.

Marks 3/3, 4/4,5/5
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B
10 (a}  State the equations of the asymptotes of C 'I 'Hf’ﬁnf:_
[f L did" ) [3 marks]
’,7(/&0 u = ;(,jﬂ';o.’,r"?_’ ot
ﬁ£ J i v S
U jg —éi_é—i—iﬁ’_ﬂﬁ v
........ x -4 =Xl
-z
Afawer )\is"“{ A=0 q‘:_?;f(?_,
A
10 {(b) Theline y=4k intersects the curve .

10 (b} (i) Show that

42 +17k+4>0

K. ;{, 4-{;}-#5 [4 marks]

AP S
....... B Ul s KX AD |

Rt Bty By .

[ AHpe 2D o
Lg% L edp = 4KD(-9) >

b= b s l=s
YR\ TK+4 20 -
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INTERNATIONAL A-LEVEL FURTHER MATHS (FM01)
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY

10 (b) (i) Hence find the coordinates of the stationary points of the curve C.

Mo cradit will be given for solutions using differentiation.
[5 marks]

LLK""HTKIQW%O o
K - %{_ K-—4 ‘

R S ‘
v |
;R s =4 - a-
PRIy =l s 35 Oon
A HUR e o 2 SF 3553
v 4™ 7
Arwwer( %—i) -L9 iw-/ /i?—j:i'
L7

EXAMINER COMMENTARY

In part (a) the two vertical asymptotes are correct, but the student
concentrates on the coefficients of X rather than x? in their attempt to find the
horizontal asymptote, leading to the wrong answer.

Part (b) (i) is answered correctly.

In part (b)(ii) the student successfully finds the required values of k, that is,
the y-coordinates of the stationary points. They appear to be about to equate
each of these in turn to the original equation fory. This is possibly not the
quickest method, but it is certainly correct and would lead to the right
answer. However, no equation is actually written down so there are no
marks available beyond the first two.

Marks 2/3, 4/4/ 2/5

COMPARISON

Both students have scored well on this question. The student in script 2
could possibly have made more progress in part (b)(ii) by being more
methodical and writing down an equation as their next step.
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